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Ws QUESTION OF STHUR ORIFT 
By Dr. Edvin E. Slosson 
A dramatic culmination of controversy thet has divided the scientific 
world for more then forty vears rus the appearance unon the sane program of 
the National Acadewy of Sciences meeting here last week of two papers which 
vresent nev evidence on the question of Einsteings theory of relativity. The 
first paper was by the President of the Ac: wpe Prof. =. A. Michelson of the 
University of VYhic ago, whose historic cxperiments 1881 first showed that 
there was something wrons about our traditional ideas of syntce and time, am 
so led to the Einstein theory. The second was by Frof. Dayton C. Miller of 
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annual meeting held recertly in ‘-ashington. 


The plan of it was based upon an ingenions idea suggested by Michelson in 
1904 and recently urged by Dr. Ludvwik Silberstein of Rochester, as a test of 
the relativity theory. Suppose we had a bie steel pipe running around the 
rorld on an east and west line and mirrors so arranged in it that they would 
reflect a ray of light all the way arourd. Let us then send one ray east and 
the other west and match thea up when they cone back from their circuit of the 
carth to see if one took longer than the other. Now if the earth does not re- 
volve of course the ray going east will get back in just the same time as the 
ray going west. But if the earth is moving froa rest tc east the ray running 
east will take longer torreturn to the starting point than the ray running vest 
because that point has moved eastward in the meantime. 


They enclosed a certain area of the earth's surface at Clearing, Ill., near 
Chicago, by a rectangle of air-tight water-pipe a foot in diameter. The pipes 
were laid level underground and the air ras exhausted by weans of a pump to 
about a fiftieth of an atmosphere so as to avoid interfcrence with vision due 
to air currents. The light from a slit in front of an arc lamp at one corner 
ras directed against a zlass plate coated with a thin film of gold and set at 
arargle so that half the ray of light pessed through it and so straight ahead 
along the pipe, wnile the other half was reflected at right angles, and so sent 
around the rectangle in the opposite direction. At each of the other three cor- 
ners a mirror was placed in the pipes so as to reflect the rays along the next 
side of the rectangle. 


The two rays having travelled more than a mile by opposite routes were 
matched to see whether thoir waves coincided or whether one had fallen behind 
the other owing to the earth's rotation. A shorter circuit was used to estab- 
lish the zero point. The fringes, or -lternate dark and bright lines, due to 
interference of waves were viewed through a seven-foot telescope and measured 
with a micrometer. 


Tyo hundred determinations were made on various days and by different ob 
servers, and the average gives a displacement of the interferometer fringes, 
due to the earth's rotation, of ebout one quarter of a fringe. The exact fig- 
ure found in the experiments is 0.2%, while the figyre caiculated in accordance 
with Einstein's theory is 0.2:. This is a remarl:ably close agreement, consid- 
ering the difficulty of such an experiment, and proves that the ether is not ap- 
preciably dragged alone with the earth in its rotation. If the observations had 
shorn no displacenent of the fringes the experiment would have been contrary to 
the special relativity theory of Einstein, but the results obtained may also be 
interpreted in harmony with the older theory of a stagnant ether so are not de- 
cisive between them. 


Michelson's new experiments are incompatible with his experiments of 1881-7 
from the standpoint of the old ether theory, but they may be reconciled by adopt- 
ing the Einstein point of vier. 


AS 2 result of a warm ocean current, the city of Sitka, Alsasks, has the same 
average temperature as Washington, D.C., althouch it is nearly 12900 miles fare 
ther northe 


Young men who collect the most human heads make the bigzest hit with the 
girls in the head-hunting islends of the Tast Indies. 
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MT. WILSON TELOSCOPE REVEALS STARS IN NEBULAE 


Many of the spiral netulae and the irresular netmilae in parts of the sky 
outside the milky way, which have long defied the efforts of astronomers to 
see them as other than continuous areas of lieht, have surrendered te the 
largest telescope in the world, the great 100-inch reflector at the Mte Wil- 
son Observatory in California, Dr. Edwin Habble told members of the American 
Philosophical Society at its recent meeting in Philadelphia. Photographs 
made of these objects by Dr. Hubble have revealed the stars of which they con- 
sist and demonstrate that the reason these stars have not been seen before has 
been because of lack of sufficiently powerful instruments, just as the Milky 
Way itself, consisting of millions of stars, appears contimuous to the unaided 
eye. 


The irreezular nebulae are now shorn to be objects like the Magellanic 
Clouds, seen in the southern hemisphere and resembling the Milky Way, but so 
distant that the largest instruments hitherto in use have not been able to re- 
solve them, 


PURE SILVERY ALUMINUM ACHIEVED BY NEW PROCESS 


Pure aluminum, the goal of many years of research, will now be available 
in commercial quantities through the development of a new refining process de- 
scribed by Dr. Francis C. Frarv, speaking before the American Electro-Chemical 
Soctety at Niagara Falls. The term "pure aluminum" is, of course, still a rel-. 
ative cne, but its use is certainly now justified because the new “Hoopes” re- 
finine process makes this metal with less than two one-hundredths of one per 
cent. of impurity, even on a full commercial scale, 


Previously the hishest purity alwainum ordinarily available contained 99.7 
per cent. of this metal. Some of the new product is as pure as 99.983. The 
principal impurity is copper, but traces of iron and silicon are also present, 
To make this exceedingly pure metal a special refining process using melted 
salts of sodium, aluminum, and barium fluoride, is used. The impure molten 
aluminum is carried by the electric current upward throueh the molten layer of 
these salts and is separated on top in a molten form from which point it can 
be poured or ladled off into molds. 


This pure aluminum has a beautiful silver color and luster rhich it retains 
very well. The bluish tinge characteristic of comnercial aluminum as found in 
the ordinary kitchen is eliminated because of the low content of iron and sil- 
icone The first of these impurities causes a grayish color, and the second a 
purplish color; and either causes the metal to become dull and lusterless on 
comparatively short exposure. 


HEART-BEAT CONTROLS NEW X-RAY MACHINE 


Better X-ray pictures of conditions in the lungs, due to elimination of 
blurring motions, are promised as the result of an invention described recent- 
ly before the annual meeting of the American Philosophical Society, at Phila- 
delphia, by Dr. F. Maurice McPhedran and Charles N, Weyl, both of the Univer- 
sity of Pennsylvania. 


The difficulty with meny X-ray pictures taken by methods now in use, Dre 
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McPhedran explained, is that the beat of the heart causes a certain amount 

of motion, ard only pictures taken during the brief pause between beats are 

of real value in diagnosing disease and in tracing the ccurse of its cure. 

The new machine operates in such a way that the photographic plate is exposed . 
only when the heart is quiet; so that all pictures are taken under uniform 
conditions, and at the most favorable instant for getting the best photographs. 


NEW TESTS PROPOSED FOR COLLEGE FRESHIEN 


Systematic search among high school students for those really fitted to 
go to college, and the examining of such prospective freshmen for the subjects 
they can best master, were set forth as new aims in psychological testing by. 
Prof, Carl E. Seashore of the University of Iowa, speaking before the National 
Academy of Sciences at its annual meeting held recently in Washingtone Profe 
Seashore also advocated the building of scientific tests for achievement, as 
corollaries of the intelligence or capacity tests now in use. 


HELItM FORMED BY EARTH RADIOACTIVITY 


How helium, the valuable gas used to fill modern dirigibles, is being 
slowly but steadily formed by radioactive processes in the earth's crust and 
thence liberated into gas pools or into the air was explained before the Na- 
tional Academy of Sciences,at its recent meeting in Washington, by Dr. S.C. 
Lind, associate director of the Fixed Nitrogen Research Laboratory, ‘Washington, 


Increasingly larger qantities of helium are found stored in natural gas 
pools, said Dr. Lind, but this supply is no greater than the heliwm which could 
have accumulated from radioactive processes in the earth's crust during known 
geological tine, 


It is evident that a large proportion of the helium must be released from 
the radioactive minerals, because less than one-third of .the amount that would 
be produced by atomic disintegration is found in the minerals themselves. 


He suggested that the escape of the helium into gas craters or into the 
air may be due to the formation of other gases such as nitrogen and carbon 
dioxide under the action of radium. These gases, when liberated, sweep the 
helium with them, 
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WHEAT GEN RICH IN FERTILITY VITAMIN 


The action of vitamin "5", the recently discovered fertility vitamin, 
whose presence in the diet is necessary for the production of offspring, was 
described before the annual meeting of the National Academy of Sciences, at 
Washington, by Drs. Herbert M. Evans and George 0. Burr, of the University 
of California. 


Certain facts about the new vitamin, not hitherto made public, were brough: 
out in the discussion. The type of sterility caused by the lack of the vita- 
min differs in male and female animals. In the male a true sterility occurs, 
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with death of the sex cells and even the disanpearance of the tissues that 
normally give rise to them. In the female, however, the first steps in the 
production of young can take place, but the partly developed embryos die and 
are resorbed. Yet so powerful is the newly discovered dietary factor that 
after such a failure has taken place, the feeding of a single natural food 
containing it will cause the production of healthy young at the next mating» 


Various natural foods were shown to contain the necessary vitamin in 
widely differing concentration. It is present, though not in great amount, 
in various kinds of animal tissue, especially muscle, fat, and certain of the 
vital organs, though it is low in the heart, spleen, brain, kidney, and strange- 
ly enough, in the male reproductive glands themselves. There is little of vit- 
amin "EM in milk fat and in whole milk powder, and there is more of it in the 
milk of cows that have had access to fresh alfalfa pasturage than in that of 
other cattle. Cod liver oil, though high in vitamins "A" and "D", is notably 
lacking in "=z", 


"Ye have found it in oats, corn, end especially wheat, where it is low in 
the endosperm, but concentrated in the enbryo," said Dr. Evans. "The richness 
of wheat germ in 'E! is extraordinary." 


By a complicated chemical process, involving not less than eleven steps 
of extraction, distillation, precipitation, etc., a highly purified extract 
of wheat germ was obtained, which apparently contained as much vitamin "2" in 
a drop as existed in several ounces of ordinary foods» Fat soluble vitamin = 
was formerly known as factor X, but has now been promoted to a regular place 


in the alphabetical sequence. 


BOLL WEEVIL HAS SUPERSENSITIVENOSE 


The important secret of the cotton plant's irresistible attractiveness 
for the cotton boll reevil has been investigated -— not by psychoanalysis, but 
by chemical analysis of the vlant's character. How they analyzed several tons 
of cotton and isolated several odorous substances was told by Dr. Frederick B-. 
Power, and V.K. Chesnnt;, of the U.S. Bureau of Chemistry, at the meeting of 
the National Academy of Sciences, at its annual meeting held in Washington re- 
cently. 


A ten-acre field of choice, healthy upland cotton at the government labora- 
tory at Tallulah, Alabama, was given over to the chemists. The plants were 
cut and rithin two hours almost three tons of leaves, flowers, squares, and a 
few small dolls were being distilled. 


The 1,400 gallons of material thus obtained were then distilled again so 
that the odorous constituents might be concentrated in a smaller volume. Sev» 
enty-eight gallons of chemical "cotton" were left, and the chemists returned 
with this to the Bureau of Chemistry. 


Twelve individual substances were identified in analyses of the distilled 
material by Dr. Power and Mr. Chesnut. Ammonia and trimethylamine were the 
outstanding odorous substances, and while ammoria predominated, the trimethyl- 
amine is regarded as the perfume which is so allurinz to the veevil, 


"Tt has been recorded that so small an anount of trimethylamine as five 
ten-millionths of a gram can be distinctly detected by its odor," the chemists 
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Entomologists testing tue pover of this substance to attract the boll weev- 
il have found thet the sensitive insect detects an extract so faint that it 
seems entirely odorless to a hwman being. One part of trimethylamine in 1,000 
parts of water makes a perfume that is almost too strong for the reevil's dis-e 
criminating taste, 


GOLD KILLS GERiS BY STHALING SULFUR 


Compounds of the so-called "heavy metals", like gold, silver, mercury, 
copper and lead, are effective disinfectants because they break down the del- 
icate chemical balance in living matter by robbing it of its sulfur. Results 
of researches enbottying this theory vere presented at the annual meeting of the 
Yational acadeny of Sciences, held recently in Washington, by Drs. Carl Yoegt- 
lin and J.i{, Johnson and iiss Helen A.Dver, of the Hyzienie Leboratory at ‘ash- 
ington. 


The investization was undertaken to find ovt the fundamental chemical cause 
for the poisonousness of such comnon disinfectants as bichloride of mercury 
and copper sulfate. The poisonous properties of the heavy metals have been 
known for a long time, but the chenical mechanisn of their action had never 
been discovered. Dr. Voegtlin and his associates learned that the greed of 
these metals for sulfur lay at the bottom of the violence of their attack on 
living matter. In the cell, an important part of life activity depends on a 
combination of atoms of hydrogen and sulfur, which act as so-betveens in the 
chemical processes of respiration, The atous of the heavy metals, crashing 
into this delicate traffic situation and crabbing the sulfur, upset the bal- 
ance and cause the death of the cell. Dr. Voogtlin discovered further that 
he could neutralize the poisonous effects of conpounds of the heavy metals by 
adding to them compounds containing the sulfur-hydrozen group. 


Dr. Voegtlin said that thouch this discovery zoes to the bottom of the 
chemical action of this class of disinfectants, the rork is not yet at 4 point 
where immediate applied results can be expected. 4e is wor“ine with organic 
gold compounds as possible remedies for syphilis, but states that, thouzh ef- 
fective, thus far they have not proved to be as zood as the arsenical compounds 
nor in uses 


WHITE MAN MaY CCMMUTE IN TROPICS 


Seasonal, or even daily, changes of residence were suggested as a means 
of lessening the insidious influence of tropical climate on the white man, by 
Dr, Bowman C. Crowell, professor of patholozy at Jefferson Medical College, at 
the recent meeting of the American Philosophical Society in Philadelphia. 


Climate and disease, the tvo factors that have prevented the vhite race 
fron establishing itself in the tropics, can be successfully combated, he de- 
clared; and the productiveness of the warm countries is so great that it might 
be econonically feasible to provide for the cooling of houses, and in other 
ways to make it possible for the white man to be comfortable and healthy in the 
tropical environment. 
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"There is difference of opinion as to the effect of tropical climate," 
said Dr. Crowell, "Science has not beer able to measure the unquestionably 
harmful influence on the neryoussvstem of a constant temnerature, bright sun- 
shine, brilliant colors and the absence of seasonal rariations. The equilib- 
rium of the white man's nervous system and his enerey and initiative are fure 
ther disturbed by contact:witn inupassive and at times stuvid eolored natives, 
by their untrustworthiness, and by the tendency to abuse of stimulants and 
general lowering of the moral tone. 


"Scientific investigation has not shown, however, that climate is any in- 
Superable barrier to the white man's successful] continued life in the tropics, 
and further serious investigation of the subject is imperative." 


The method of control and prevention of most of the important transmissible 
diseases, such as cholera, plague, malaria, typhus, yeliow fever, and African 
sleeping sickness, are partially or fully known, he pointed out, and practical 
application of this knowledge is now largely a question of sufficient incen- 
tive. 


STUDY OF SUN'S FAT BRINGS LONG RANGE wEATHER FORECAST 


Discovery of intimate relations between the heat of the sun and the weather 
that promise to be useful in weether prediction were announced tothe National 
Academy of Sciences by H. He Clayton, of Canton, Mass., and Dre Ce Ge Abbot of 
the Smithsonian Institution, jiashington. The new predicting methods are the re- 
sult of researches on the variations in solar radiation, carried on by Dre Abbot 
for many years in two desert stations, one in Arizona and the other in northern 
Chile, Mr. Clayton, rho ves fomerly in charge of the forecasting department of 
the Argentine eather Service, has tried out hts method in the southern republic, 
and claims encouraging progressin his longe range weather predictionse 


Following utilization of solar radiation values in forecasting in Argentine, 
Mr. Clayton with the assistance of Dr. Abbot, continued his researches and tested 
the possibility of the application of the results to forecasting weather at plac- 
es in the United States. 


"A prelininary investigation showed that, with increased solar radiation 
for a day or two, areas of increased pressure formed in central North America, 
or in the Nocky Mountain region, and progressed eastward and southward to the 
€astern part of the United States and that there was a typical seqrence of 
events on which weatherforecasts might be based," Mr. “lavton said. "New York 
being an important indvstrial center was selected as a point for testing the 
forecasts of daily maximum temperature for the interval three to five days in 
advance, and they were begun in the autuan of 19°3, These forecasts were ver-= 
ified by Dr. Abbot for the year December 1, 1923 to December 1, 1924, by a 
rigid scientific method which does not permit of personal bias. It was found 
that when high temperatures were predicted the temperature on each of the three 
days averaged above normal, and when low temperature was predicted it averaged 
below normal. The mean of the 3- to 5-day interval was 1.0 deerees Fahrenheit 
above normal when high temperature was predicted, within 0.2 dezrees Fahrenheit 
of normal when normal tenperature was predicted, and 2.1 degrees Fahrenheit de- 
low normal when low temperature ~as predicted." 


"It was found that with every class of variation of solar radiation, whethe: 
of a few days', a few months’, or many years' duration, as in the sunspot period 
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e 


Yol. V1, No. 212 The Science Nevs-Letter May 9, 19295 9 

the normal areas of high and low pressure in the earth's atmosnhere swing north 
and south in unison vith the changes insoler radiation and tnvs detcrmine ex- 
eesses or defects of temperature and rainfall which swing north and south with t) 
pressure, the effects increasing in intensity rith increasing latitude," Dr. Cla: 
ton said. “In the northern Ynited States and Canada these changes may amount to 
as much as 40 degrees Fahrenheit attending a ceparture of only one per cent. of 
solar radiation on either side of the normal. 


"Tt was already known from Dr. Abbot's vork that the amountof heat radiation 
from the sun veries with the suaber of sunspots in the eleven-year sunspot perio¢ 
being greatest at maxinum sunspots. Yurtier research discloses that the day to 
day variations of solar radiation are closely related to the position of sunspot: 
and faculae on the face of the svn as seon from the earth. when the spots and 
faculae are on the central meridian of the sun, there is a diminution of solar 
radiation, probably resvlting from absorption , ond an increase above normal wher 
the spots and faculae are on the edges of the sun. The side of the sun on which 
the spot is located averages cooler than the opposite side, and there appear to 
be periodic oscillations of about 24,7, and 14 days, which are in some way ree 
lated to solar conditions, 


"When the meteorological data in the United States are compared with the 
pressure and temperature in the TnitedStates, the same relations are found as 
would be expected fron the correlated changes in solar radiation. The passage 
of spots across the central meridian or the svn is immediately followed by low 
pressure at central continental stations like Winnipeg, and higher pressure is 
found at the same stations on the average when tle spots and faculae are on the 
eastern and western limbs of the sun. 


"The relation to the temperature is opposite to that of the pressure." 
SAYS EARTH CRUST SLIDES ON GREAT SEA OF GLASS 


A theory of mourtain chain formation based on the slow sliding of whole 
continental blccks over a substratum of volcanic glass was propsed before the 
recent meeting ofthe Anerican Philosophical Scciety, at Philadelphia by Dr. 
Reginald A. Daly of Harvard University. 


According to Dr. Daly's theory, great sections of the earth's crust, slowly 
heaved and tilted out of a steble position, gradually migrate in the direction of 
their slope. This slope may be very slight, and migration very slov, even a 
few inches a century, yet it goes on for such long periods that great changes, 
even the formation of huge mountain ranges, ‘aay take place, 


Such a "downstream" mivration of ea continental block, Dr. Daly said, could 
not be imagined over a fixed end rigid base; tut " for good reascns we may assume 
the earth's crust to be underlain by a universal substratum of basaltic glass at 
a temperature of 1200 to 1600 degrees Centisrade, or 2200 to 2300 Fahrenheit, 

The rigidity or stiffness of the substratum is great becanse of the hydrostatic 
pressure upon it; yet, as in the case of pitch, the resistance to flow breaks 
down with the passage of time, if a permanent, one-sided pressure or stress be 
applied to the substratum material." 


Two things happen to a migrating continent, Dr. Dely continued. The edge of 
the “dowmmstream" side, upon reaching the limit of its migration and encountering 
resistance, wrinkles and crumples into mountain folds, lite the outer edve of 
flowing tar or molasses. On the "upstream" side the Grust is stretched and final 
ly cracked, allowing the interior magma to cone to the surface as great non-vol- 
canic lava flows. 
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FEWER DEATHS FROM IPHTHERIA 


Diphtheria, which takes its toll so largely among young children, is 
being held in check in most sections of the country, wt this does not nec= 
essarily mean that all of the big battles with the disease nave been Tors’ Se 
This is the situation presented in a new study of diphtheria mortality in cit- 
ies of the United States, made by the American Medical Association. 


The general outlook at the present time is encouraging, according to the 
report, Fourteen large cities succeeded in keeping their diphtheria death 
rate below five per 100,000 population, whereas none averaged so low in 1920- 
23. 


In the last years of the nineteenth century an annual record of more than 
100 deaths from diphtheria in 109,Cv0 peruiation was not umsval in a mnber 
of American cities. Such records are wiltuorvna now. Only five of the large 
cities had a diphtheria rate of more tham 20 in 1924, and the highest of these 
vas 236 


"The cities in the mountain and Facific states, in contrast to those in 
almost all other sections of the country, are continuing to have an excessive 
diphtheria mortality", the report states. "Tvidently the epidemic wave that 
has affected this region since 1920 has not yet spent its force. 


"The undoubted epidemic prevalence of diphtheria on the Pacific coast in 
the last five years, as compared rith the preceding decedes, may well serve 
as a warning to other parts of the country that the reiatively low diphtheria 
mortality now recorded in many American cities does not necessarily mean a~ 
permanent recession. It may be reasonably anticipated that new epidemic waves 
will arise and that official health agencies in many cities will be put to it 
to hold the ground already ron." 


ARTISTRY IN "ANNIE LAURIE" IS MEASURED bY SCIENCE 


The elusive quality that makes a piece of music "art" when sung by one 
soloist, and "just a song" when ordinarily well sune by another can be made 
visible and can be meesured, Dr. C.E. Seashore and Milton Metfessel, of the 
State University of Iowa, reported to the National Academy of Sciences at its 
annual session. 


Phonograph records of "Annie Laurie" made by twelve singers of varying 
artistic abilities were brought to the laboratory of the two scientists, and 
records of the voices were produced on paper in the form of wavy marks by 4 
photographic process. These wavy charts, some more irregular than others, 
were displayed before the acadeny meeting. The distinct personality of the 
sound waves of each voice could be seen in the recor’, and the amount of are 
tistic emotion expressed by each singer could be measured. 


The emotional oquality in singing is not obtained by follovring the written 
score with strict precision, but by minute deviation from the notes, Dr. Sea 
shore says. A mediocre singer may sing more accurately than a great opera 
ster, but the famous star has mastered the expression of emotion by subtle 
variations in pitch, time, and intensity. And as everything that the singer 
conveys to the listener is conveyed by means of the sonrd waves, a study of 
the sound waves shows every detail of the singer's technic and artistry. 


The photographic method of recording music is advocated for scientific pur- 
poses because it produces a permanent record rith minute detail, 
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